cial stains such as Giemsa or the WarthinStarry silver stain. None of these stains is specific for the organism and all may be difficult to interpret because of non-specific staining of mucus, debris and water bath contaminants. Moreover, the Warthin-Starry stain, which is considered to be the most sensitive, is technically demanding and frequently not reproducible. Optimal interpretation of these stains requires careful examination of the sections at high magnification.
More recently, immunohistochemistry, in situ hybridisation and the polymerase chain reaction (PCR) have been proposed as alternative specific detection methods,912-18 but these techniques have not been compared with routine tinctorial stains. In this study we have compared traditional detection methods, using haematoxylin and eosin, Giemsa and Warthin-Starry stained sections with immunohistochemistry using a commercially available anti-H pylori antibody and PCR on DNA extracted from paraffin wax sections.
Methods
Formalin fixed, paraffin wax embedded tissue blocks from gastric biopsy specimens showing chronic gastritis (26 cases) and low grade B cell mucosa associated lymphoid tissue (MALT) lymphoma (seven cases) together with blocks of uninvolved mucosa from gastrectomy specimens for MALT lymphoma (five cases, three high grade and two low grade), were retrieved from the files of the Histopathology Department of UCL Medical School, London, and the histology reviewed. Chronic gastritis was defined as the presence of an infiltrate of plasma cells and lymphocytes, with or without active inflammation and lymphoid aggregates. All sections were stained with haematoxylin and eosin, Giemsa and the Warthin-Starry silver impregnation method.
Helicobacter pylori infection is associated with gastritis and has also been implicated in the pathogenesis of gastric carcinoma and lymphoma.'-' There are a number of methods for detecting H pylon', including the breath test, the urease test and culture, but histological detection in a gastric biopsy is the commonest and among the most sensitive."' Accurate detection of the organism is essential for correct patient management and it is particularly important to confirm eradication of bacteria following treatment. PCR was carried out in a reaction mix containing 10 mM Tris (pH 9), 50 mM KC1, 200 mM of each dNTP, 250 ng of each primer (HP 1: 5'-GCCAATGGTAAATTAGTT-3'; HP2: 5'-CTCCTTAATTGTTTTTAC-3'), 0 1% Triton X-100, 5 tld DNA extract, and 0 5 units Taq polymerase (Promega, Southampton, UK; added at 50°C following initial denaturation) in a total volume of 50,ul. The PCR conditions were as follows: 40 cycles of 93°C for 45 seconds, 50°C for 40 seconds and 72°C for one minute 50 seconds, followed by 10 minutes at 72°C.
In each experiment a positive control Hpylori extract and a negative control (no DNA) were run in parallel with the test cases. Products were run on 2% agarose gels, stained with a; Figure 1 sections. ethidium bromide and viewed under ultraviolet light. Cases yielding a 411 base pair product were scored as positive.
Results
The table summarises the results. The presence of chronic gastritis was confirmed in the 26 gastric biopsy specimens and in the uninvolved mucosa from the five MALT lymphoma gastrectomy specimens. A diagnosis of low grade B cell MALT lymphoma was confirmed in seven gastric biopsy specimens.
Hpylori was identified in 14 sections stained with haematoxylin and eosin (10/26 biopsy specimens with chronic gastritis, four/seven biopsy specimens with MALT lymphoma, zero/ five sections from gastrectomy specimens). H pylori could be identified with greater frequency in sections stained with Giemsa; 21 were positive (13/26 biopsy specimens with chronic gastritis, seven/seven biopsy specimens with MALT lymphoma and one/five gastrectomy sections). H pylori could be detected at a still greater frequency in Warthin-Starry stained sections; 23 were positive (14/26 biopsy specimens with chronic gastritis, six/seven with MALT lymphoma and three/five gastrectomy sections). On staining with immunoperoxidase, 25 cases were positive (15/26 biopsy specimens with chronic gastritis, seven/seven with MALT lymphoma and three/five gastrectomy sections). In all cases the bacteria were more prominent and easier to detect in the immunostained sections than in sections stained tinctorially. immersion objective was always necessary to identify the organisms; specific staining of H pylori in immunostained preparations could easily be seen using the x 10 or x 20 objective, even when very few organisms were present (fig 1) . Giemsa and immunoperoxidase staining incorporating polyclonal rabbit anti-H pylori antiserum. Of these three methods, immunoperoxidase staining was the most sensitive and culture the least sensitive. However, despite finding that immunoperoxidase staining was more sensitive than staining with Giemsa, they considered Giemsa staining very sensitive and recommended it as the routine detection method. Using the Dako polyclonal rabbit anti-Hpyloni antibody with prior trypsinisation, we were initially unable to stain H pyloni in tissue sections successfully due to excessive background staining of epithelium and mucus. We overcame this problem by using heating, rather than trypsin, as the antigen retrieval method. This enabled us to use the antibody at a dilution of 1 in 1000 with a proportional reduction in background staining. Our laboratory has found that this method is easy to use, less demanding than Warthin-Starry staining, and that it produces reliable results which are easy to interpret. Low numbers or even single organisms, often difficult to detect using traditional stains, are easily identified in immunostained sections. A further advantage of immunoperoxidase staining is the ability to identify the coccoid form of H pyloni, which cannot be identified confidently using traditional stains and which cannot be cultured.
Molecular techniques including PCR and in situ hybridisation have both been suggested recently as specific methods for the detection of H pyloi.915-18 PCR has become particularly popular and has been shown to be a very specific detection method, although sensitivity does vary depending on the primers used, the source ofDNA and number ofbacteria present. In this study PCR was more sensitive than staining with haematoxylin and eosin but less sensitive than the other methods investigated.
There are several possible reasons for this. Although serial sections were used for the PCR only a small amount of DNA is sampled. This will detect the organisms if they are numerous but if only scanty bacteria are present the DNA sample analysed may not include any bacterial DNA. This potential source of false negative results could be reduced by increasing the amount ofDNA sampled either by repeat PCRs or larger aliquots of extract in each reaction. There are disadvantages to both of these procedures; increasing the number of PCR reactions is time consuming and increasing the amount of extract in each reaction may inhibit the PCR. The 411 base pair DNA fragment amplified with these primers is relatively large for amplification from paraffin wax sections and this may have resulted in some false negative results. This could be avoided by using different primers which amplify a smaller fragment. Using fresh tissue and primers which amplified a 210 base pair fragment, Fabre et all7 were able to detect H pyloni infection in the same proportion of biopsy specimens as using Giemsa stained sections. In this study we have shown that immunohistochemistry is superior to Giemsa staining and therefore is also likely to be superior to PCR using primers to a smaller DNA fragment.
In situ hybridisation, using both RNA and DNA probes, is a sensitive and specific method for detecting Hpylori in tissue sections.'5 16 Like immunohistochemistry, in situ hybridisation shows strong specific staining of the bacteria and permits direct comparison with histology. Compared with immunohistochemistry, however, in situ hybridisation has several disadvantages; it is a more complex technique which requires specially trained technical staff and few routine laboratories have access to molecular facilities whereas most already perform immunohistochemistry.
In conclusion, we have shown that using a heat mediated antigen retrieval technique, immunohistochemistry is a highly sensitive method for identifying Hpyloni in gastric biopsy specimens. It is more sensitive than traditional stains and considerably easier to interpret. We recommend immunohistochemistry as the method of choice for the identification of H pylori in gastric biopsy specimens. However, in most histopathology departments the number of gastric biopsy specimens is large and the resources for immunohistochemistry are limited. Although it would be ideal, it is clearly not practical to perform H pyloni immunohistochemistry on every gastric biopsy specimen. For routine use immunohistochemistry could be reserved for the following three groups: (1) biopsy specimens which show chronic gastritis and are negative for H pylon? using haematoxylin and eosin and Giemsa stains; (2) post-treatment biopsy specimens for MALT lymphoma, to ensure eradication therapy has been successful; and (3) biopsy specimens in which coccoid forms or other organisms not definitely identifiable as Hpyloni using routine stains are present.
